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Abstract: A technique of optical beam deflection by ultrasonic waves was developed in order to 
measure acoustic nonlinearity parameters BIA and ultrasonic absorption in liquids. Laser beam is 
deflected by ultrasonic waves under the condition that sound wavelength is larger than the laser beam 
waist. The deflection angle was detected with a high-speed photodiode having double lements, yielding 
a time derivative of pressure amplitude of the ultrasonic waves. Two kinds of experiments were 
performed using this technique. The distorted waveforms of finite amplitude ultrasonic waves of 6.65 
MHz were observed. Nonlinearity parameters were obtained from the fundamental and second-
harmonic wave amplitudes in water and ethanol. Secondly, A broadband ultrasonic pulse was observed 
as a function of propagation distance. Spectral analysis of the pulsed waveform enabled absorption 
measurements in the 5-35 MHz range in gelatin sols and gels. 
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tion observed for ethyl alcohol. The sound 
pressure amplitude was 0.442 X 105 Pa, and the 
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Fig. 3 The amplitudes of the fundamental and 
second harmonic components measured as a 
function of the propagation distance for ethyl 
alcohol. 
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Fig. 4 The frequency dependence of the funda-
mental wave amplitude p, (the open circles) 
measured using the optical beam deflection 
method. the Raman-Nath parameter v (the 
closed circles) at constant applied voltage. and 
the sensitivity correction factor S normalized 
to the value at 6.65 MHz. Since the fre-
quency dependence of p1 is affected by that of 
the transducer efficiency、theratio of P1I 1・
yields the true frequency dependence of the 
























ルで1.97であった。 the optical beam deflection method. I-MHz quartz 
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Fig. 5 The values of p,/ xp, obtained as a func・
tion of th e propagation distance for water and 
ethyl alcohol. The values extrapolated to x 
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Fig.7. The spectrum of the pulsed signal shown in Fig.6 
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Fig.8. Absorption (alfJ.) vs. frequency obse1Ved in gelatin 
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Fig.9. Absorption per wavelength vs. frequency in gelatin 
sols (30 and 40℃)and gels (I 5 and 20℃)． The solid 
lines represent the relaxation curves fited assuming the 
Cole-Cole type distnl>ution of relaxation times. The 
relaxation parameters were determined and summarized in 
Table 1. 
表1．ゼラチンゲル・ゾルの緩和バラメータ
温度（℃） 緩和周波数 緩和強度 ゜15 190 MHz 4.3x10・ 3 0.50 
20 243MHz 4.0xlO -} 0.52 
30 412MHz 2.6x10 J 0.54 
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